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(54) ELECTRONIC CIRCUIT BREAKER FOR DETECTING SHORT CIRCUIT OF CORD AND SHORT 
CmCUIT DUE TO TRACKING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect short circuit of cord and short circuit due to 
tracking phenomenon. 

SOLUTION: The electronic circuit breaker employs a routine means comprising a 
current transformer 1 for detecting current, a currentAroltage converting circuit 2 for ^ . 
converting an AC current outputted fi"om the current transformer into an AC voltage, 
a full-wave rectifier circuit 3 for converting the AC voltage into a pulse voltage, an 
A/D conversion circuit 4 for converting the pulse voltage into a digital voltage value 
every predetermined time width, an operating circuit 12 outputting a decision value ^ 
every predetermined unit time and eliminating the decision value simultaneously if 
the digital voltage value is larger than a threshold level A, a register circuit 1 3 for 
reading and storing the decision value of the operating circuit 1 2 and discarding the 
oldest one, an interruption output circuit 6 for outputting a detection signal to a * 
trigger circuit 7 when the sum of stored decision values exceeds a threshold value, 
and a trigger coil 8 outputting a drive signal to the trigger circuit 7. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The current transformer which detects the current which flows to a cable run, and the current-voltage conversion 
circuit which changes into alternating voltage the alternating current outputted from the current transformer. The full wave 
rectifier circuit which carries out fiill wave rectification of the aforementioned alternating voltage, and is changed into 
pulsating flow voltage, and the A/D-conversion circuit which changes the aforementioned pulsating flow voltage into a digital 
voltage value for every predetermined time width of face for several m or less seconds. When the size of the aforementioned 
digital voltage value is larger than Threshold A, an arithmetic circuit adds a decision value, and it clears a decision value at the 
same time it outputs a decision value for every unit time predetermined [ equivalent to the length for a half wave of 
commercial frequency ], As ten or more numbers, read the decision value of the aforementioned arithmetic circuit and 
memorize T at the same time a register circuit cancels the oldest decision value for every predetermined unit time, and the 
decision value for the T newest past is always memorized. It is the circuit breaker which an interception output circuit will trip 
a detecting signal and will output it to a circuit if the sum total of each decision value memorized by the aforementioned 
register becomes larger than Threshold B, trips in response to the aforementioned detecting signal, and is characterized by for 
a circuit outputting a driving signal to a trip coil, and intercepting a cable run. 

[Claim 2] The circuit breaker of the claim 1 characterized by adding the decision value of an arithmetic circuit smaller than 
the digital voltage value whose 2nd digital voltage value is other two of the continuous digital voltage values of three pieces 
when the size of the 2nd digital voltage value is larger than Threshold C. 

[Claim 3] The maximum of the digital voltage value within unit time is made to output to a register circuit for every 
predetermined unit time. At the same time a register circuit reads and memorizes the maximum of the aforementioned digital 
voltage value of an arithmetic circuit for every predetermined unit time Cancel the maximum of the oldest digital voltage value 
as five or more numbers for S, and the maximum of the digital voltage value for the S newest past is made to always 
memorize. The circuit breaker of the claim 1 characterized by adding the decision value of an arithmetic circuit from the 1st 
memorized by the register circuit when the difference of the maximum of the digital voltage values new to the 5th and the 
minimum value is larger than Threshold D, and a claim 2. 

[Claim 4] The circuit breaker of the claim 1 characterized by adding the decision value of an arithmetic circuit from the 2nd 

memorized by the digital voltage value and register circuit of the newest memorized by the register circuit when a difference 
with the maximum in a digital voltage value new to the 5th is larger than Threshold E and smaller than Threshold F, a claim 2, 
and a claim 3. 

[Claim 5] The 2nd digital voltage value is smaller than the digital voltage value which is other two of the continuous digital 
voltage values of three pieces. And the size of the 2nd digital voltage value is larger than Threshold C, and the difference of 
the maximum of the digital voltage values new to the 5th and the minimum value is larger than Threshold D from the 1 st 
memorized by the register circuit. And when a difference with the maximum in a digital voltage value new to the 5th is larger 
than Threshold E and smaller than Threshold F from the 2nd memorized by the digital voltage value and register circuit of the 
newest memorized by the register circuit, The circuit breaker of the claim 3 characterized by substituting the numeric value 
more than Threshold A for the decision value of an arithmetic circuit, and a claim 4. 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the circuit breaker of an electronic formula. 
[0002] 

[Description of the Prior Art] As shown in drawing 1 , when an overcurrent flows a cable run 10, a circuit breaker operates 
the trip coil 8 which is a mechanical component, and makes a contact 9 open by the driving signal from the tripping circuit 7. 
Conventionally, in the circuit breaker of the electronic formula which carried the microcomputer, in order to trip a contact 9 
combining an electronic circuitiy After a current transformer's 1 detecting the current of a cable run 10 and changing into a 
voltage value by the current-voltage conversion circuit 2, When it changed into digital value in the A/D-conversion circuit 4 
inside a microcomputer 1 1, only time predetermined by the counting circuit 5 integrated the digital value and integrated value 
exceeded a predetermined reference value, it tripped from the interception output circuit 6, and tripped to the circuit 7, and the 
signal was transmitted. 
[0003] 

[Prior-art technical problem] However, there was un-arranging, as shown below with the equipment which consists of a Prior 
art mentioned above. 

[0004] Since a circuit breaker integrated only time predetermined in an arithmetic circuit 5, since it was not taking into 
consideration change of the load current of a household-electric-appliances device, it was not able to avoid incorrect 

interception only by [ which is called the short-circuit current by ^e code short circuit and the tracking phenomenon ] 
lowering the aforementioned predetermined reference value so that low accident current can be detected comparatively. 
[0005] 

[Objects of the Invention] Then, it is what was made in view of this reason in this invention, and in the circuit breaker of the 
electronic formula which carried the microcomputer, the load current of the household-electric-appliances device connected to 
the cable run and the short-circuit current by the code short circuit and the tracking phenomenon are distinguished, and a code 
short circuit and a tracking phenomenon aim at oflering the circuit breaker which intercepts a cable run at the time of 
generating. 
[0006] 

[Means for Solving the Problem] In order to solve this technical problem, a circuit breaker according to claim 1 The current 
transformer which detects the current which flows to a cable run, and the current-voltage conversion circuit which changes 
into alternating voltage the alternating current outputted from the current transformer. The frill wave rectifier circuit which 
carries out frill wave rectification of the aforementioned alternating voltage, and is changed into pulsating flow voltage, and the 
A/D-conversion circuit which changes the aforementioned pulsating flow voltage into a digital voltage value for every 
predetermined time width of face for several m or less seconds. When the size of the aforementioned digital voltage value is 
larger than Threshold A, an arithmetic circuit adds a decision value, and it clears a decision value at the same time it outputs a 
decision value for every unit time predetermined [ equivalent to the length for a half wave of commercial frequency ]. As ten 
or more numbers, read the decision value of the aforementioned arithmetic circuit and memorize T at the same time it cancels 
the oldest decision value for register circuit T for every predetermined unit time as ten or more numbers, and the decision 
value for the T newest past is always memorized. The interception output circuit is taken as the composition which prepared 
the tripping circuit which will trip a detecting signal, will output to a circuit if the sum total of each decision value memorized 
by the aforementioned register becomes larger than Threshold B, and outputs a driving signal to a trip coil in response to the 
aforementioned detecting signal. 

[0007] Moreover, smaller than the digital voltage value whose 2nd digital voltage value is other two of the digital voltage 
values of three pieces which continue in a circuit breaker according to claim 1 , tiie circuit breaker according to claim 2 ofiers 
the conditions of adding the decision value of an arithmetic circuit, when the size of the 2nd digital voltage value is larger than 
Threshold C. 

[0008] Moreover, a circuit breaker according to claim 3 is set to a claim 1 and a circuit breaker according to claim 2. The 
maximum of the digital voltage value within unit time is made to output to a register circuit for every predetermined unit time. 

A register circuit cancels the maximum of the oldest digital voltage value as five or more numbers for S, and makes the 
maximum of the digital voltage value for the S newest past always memorize at the same time it reads and memorizes the 
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maximum of the digital voltage value of an arithmetic circuit for every predetermined unit time. From the 1st memorized by 
the register circuit, when the difference of the maximum of the digital voUage values new to the 5th and the minimum value is 
larger than Threshold D, the conditions of adding the decision value of an arithmetic circuit are offered. 
[0009] Moreover, in a claim 1 , a claim 2, and a circuit breaker according to claim 3, from the 2nd memorized by the digital 
voltage value and register circuit of the newest memorized by the register circuit, the circuit breaker according to claim 4 
offers the conditions of adding the decision value of an arithmetic circuit, when a difference with the maximum in a digital 
voltage value new to the 5th is larger than Threshold E and smaller than Threshold F. 

[0010] Moreover, a circuit breaker according to claim 5 is set to a claim 1, a claim 2, a claim 3, and a circuit breaker 
according to claim 4. The 2nd digital voltage value is smaller than the digital voltage value which is other two of the 
continuous digital vohage values of three pieces. And the size of the 2nd digital voltage value is larger than Threshold C, and 
the difference of the maximum of the digital voltage values new to the 5th and the minimum value is larger than Threshold D 
from the 1st memorized by the register circuit. And when a difference with the maximum of a digital voltage value new to the 
5th is larger than Threshold E and smaller than Threshold F from the 2nd memorized by the digital voltage value and register 
circuit of the newest memorized by the register circuit, The conditions of substituting the numeric value more than Threshold 
A for the decision value of an arithmetic circuit are offered. 
[0011] 

[Function] By the means e>q)ressed to the claim 1 , the current at the time of a code short circuit can be detected, and a cable 
run can be intercepted. 

[0012] Although the current wave form which the noise superimposed on the current wave form by the short-circuit current 
wave and inverter device by tracking is similar with the means expressed to the claim 2 By paying one's attention to the 2nd of 
three continuous digital voltage values, the load current wave of a household-electric-appliances device and the short circuit 
wave by the tracking phenomenon are distinguished. A cable run can be made easy to intercept by adding the decision value 
of an arithmetic circuit, when the short-circuit current wave by the tracking phenomenon is detected. 
[0013] A cable run can be made easy to intercept by adding the decision value of an arithmetic circuit, when the load current 
wave of a household-electric-appliances device and the short circuit wave by the tracking phenomenon are distinguished using 
the change of the short-circuit current by the tracking phenomenon being larger compared with change of the load current of a 
household-electric-appliances device and it is judged as the short-circuit current wave by the tracking phenomenon by the 
means expressed to the claim 3. 

[0014] By the means expressed to the claim 4, the short-circuit current by the tracking phenomenon occurs, and it uses that 
the variation of the short-circuit current by the tracking phenomenon is smaller compared with the variation of the load current 
at the time of a household-electric- appliances device halt. A cable run can be made easy to intercept by adding the decision 
value of an arithmetic circuit, when the load current of a household-electric-appliances device and the short-circuit current by 
the tracking phenomenon are distinguished and it is judged as the short-circuit current wave by the tracking phenomenon. 
[001 5] When it is judged as the short-circuit current wave by the tracking phenomenon by the means e?q)ressed to the claim 5, 
it means detecting two or more waves peculiar to a short-circuit current by the tracking phenomenon, and a cable run can be 
intercepted by giving and adding weight to the decision value of an arithmetic circuit in a short time. 
[0016] 

[Example] A drawing is used for below and this invention is explained to it in detail. 
[0017] The example of this invention claim 1 is shown in drawing 3 . 

[00 1 8] First, drawing 3 is the block diagram showing the composition of a circuit breaker 1 4, and a current transformer 1 , the 
current-voltage conversion circuit 2, the ftiU wave rectifier circuit 3, the arithmetic circuit 1 2, the interception output circuit 6 
and the tripping circuit 7, and the cable run 10 where the trip coil 8 grade is connected with the primary member and the 
circuit breaker 1 4 show the case of single phase two-wire system. In addition, cable run 10 It does not limit to especially 
single phase two-wire system. 

[0019] A current transformer 1 detects the current which flows to a cable run 10, and outputs alternating current. A current 
transformer 1 detects a current wave form as shown in drawing 4 . 

[0020] The current-voltage conversion circuit 2 is a current transformer 1 . The outputted alternating current is changed into 
alternating voltage, and, specifically, it changes into a voltage value through resistance. 

[0021] In a frill wave rectifier circuit 3, the precision of the input voltage of the A/D-conversion circuit 4 can be raised by 
rectification-izing output voltage of the current- voltage conversion circuit 2 to a wave as shown in drawing 5 using diode. 
[0022] Next, the interior of a microcomputer 1 1 is explained. A microcomputer 1 1 has the A/D-conversion circuit 4, an 
. arithmetic circuit 12, a register circuit 13, and the interception output circuit 6. 

[0023] the A/D-conversion circuit 4 — the output voltage of a frill wave rectifier circuit 3 — several ~ it divides by the 
predetermined time width of face for m or less seconds, and changes into a digital voltage value For example, output voltage is 
digitized for every Im second which is the sampling time used as division time width of face, ff protection voltage of the 
A/D-conversion circuit 4 is set to 5 V and resolution of digital conversion is made into 8 bits, as for the output of the 
A/D-conversion circuit 4, the time of the times of the times of OV being 0 and 2.5 V being 127 and 5 V will be set to 255. 
Here, if a current- voltage conversion circuit is adjusted so that the current value of 1 bit at the time of A/D conversion may 
correspond to 1 A, measurement of the current wave type to 0A-+255A will be attained as a performance of the 
A/D-conversion circuit 8. Moreover, you may use the microcomputer 1 1 which contained this A/D-conversion circuit 4. 
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[0024] In an arithmetic circuit 12, when the size and Threshold A of a digital voltage value which are generated in around 
equivalent to the length for a half wave of commercial frequency ] predetermined unit time are compared and there is what 
has the larger one of Uie aforementioned digital voltage value than Threshold A, the decision value in the interior of an 
arithmetic circuit 1 2 is added. The addition method compares the size and Threshold A of a digital voltage value which are 
generated in around predetermined unit time. The size and Threshold A of a digital voltage value which may add a decision 
value and generate the number of times of generating in around predetermined unit time although the aforementioned digital 
voltage value is larger than Threshold A are compared. Since it says that what has the larger one of the aforementioned digital 
voltage value than Threshold A occurred, you may add a decision value one time. 

[0025] Moreover, after an arithmetic circuit 12 outputs a decision value for every unit time predetermined [ equivalent to the 
length for a half wave of the aforementioned commercial frequency ] and is written in a register circuit, it clears the decision 
value in an arithmetic circuit, and starts addition of the next predetermined unit time. The size of Threshold A sets up the 
digital voltage value equivalent to the size of the current which flows at the time of a code short circuit. You may process 
processing of an arithmetic circuit 12 inside a microcomputer 1 1 . 

[0026] A register circuit 13 reads and memorizes the decision value of the aforementioned arithmetic circuit 12, and 
memorizes the decision value for the T always new past for T as ten or more numbers at the same time it cancels the oldest 
decision value for every aforementioned predetermined unit time. Moreover, although there is several T of the past decision 
value or more 10 required in order to raise judgment precision, it enables it to memorize as many decision values as possible 
according to the memory capacity inside a microcomputer. 

[0027] If each decision value memorized by the aforementioned register is read, it asks for the sum and the sum total becomes 
large from Threshold B at any time, the interception output circuit 6 will trip a detecting signal, and will output it to a circuit. 
In addition. Threshold B can be set as an arbitrary value because of adjustment of dynamic sensitivity, and can be changed. 
[0028] The tripping circuit 7 outputs a driving signal to a trip coil 8 in response to the aforementioned detecting signal. A trip 
coil 8 is connected to the cable run in which the current transformer is attached as the tripping method, and it connects with 
the end of the cable run in which a current transformer is not attached via the tripping circuit 7, and it will trip, if the tripping 
circuit 7 operates, current flows in a coil 8, a contact 9 is separated and interception operation is carried out. 
[0029] About the set point of Threshold A and Threshold B, the digital voltage value equivalent to the size of the current of 
tiie grade which is code simplistic, and operates and does not malfunction by the household-electric-appliances device etc. is 
setup. 

[0030] If an example e?q)lains the above processing, in the case of a code short circuit wave as shown in drawing 6 , the wave 
of the half wave which surpasses the current value of Threshold A among the half-wave waves for T pieces will carry out 
interception operation from a certain thing B or more thresholds. 

[003 1 ] Next, the example of the claim 2 of this invention is shown. It explains based on drawing 3 . This example is a 
function added to an arithmetic circuit 12, and an arithmetic circuit 12 updates every one digital voltage value for every 
predetermined time, and it memorizes three continuous, always new digital voltage values. 

[0032] When the 2nd digital voltage value is smaller than the digital voltage value which is other two of the digital voltage 
values of the three aforementioned pieces which carry out continuation, the case where a noise is overlapped, and distinction 
do not attach an arithmetic circuit 12 to a current wave form by the short-circuit current wave and inverter device by tracking. 
[0033] However, when the size of a digital voltage value is larger than Threshold C, it can judge that the wave peculiar to a 
short circuit by tracking was detected, by adding the conditions whether the size of the 2nd aforementioned digital voltage 
value is larger than Threshold C, the addition of the conditions of adding the decision value of an arithmetic circuit 1 2 differs 
from the example of a claim 1, and since other portions are almost common, explanation of an intersection is omitted. 
[0034] About the set point of Threshold C, the digital voltage value equivalent to the size of the current of the grade which 
operates by the short-circuit current by the tracking phenomenon, and does not malfunction by the 
household-electric-appliances device etc. is set up. 

[0035] Next, the example of the claim 3 of this invention is shown. It explains based on drawing 3 . This example is a 

function added to an arithmetic circuit 1 2, the maximum of the digital voltage value within unit time is made to output to the 
aforementioned register circuit 13 for every predetermined unit time, and a register circuit 1 3 cancels the maximum of the 
oldest digital voltage value, and makes the maximum of the digital voltage value for the S newest past always memorize at the 
same time it reads and memorizes the maximum of the digital voltage value of an arithmetic circuit for every predetermined 
unit time. 

[0036] From the 1st memorized by the aforementioned register circuit 13, when the difference of the maximum of the digital 
voltage values new to the 5th and the minimum value is larger than Threshold D, an arithmetic circuit 12 Are equivalent to the 
phenomenon in which the change of the short-circuit current by the tracking phenomenon is larger compared with change of 
the load current of a household-electric-appliances device. It means detecting the characteristic phenomenon generated at the 
time of the short circuit by tracking, and the conditions of adding the decision value of an arithmetic circuit 1 2 differ from the 
example of a claim 1 and a claim 2. Since other portions are almost common, explanation of an intersection is omitted. In 
addition, about Threshold D, the digital voltage value equivalent to the size of the current of the grade which operates by the 
short-circuit current by the tracking phenomenon, and does not malfunction by the household-electric-appliances device etc. is 
set up. Moreover, as for about ten or more decision values for the S past, it is good to make the number which it is necessary 
to memorize and can be memorized according to the memory capacity inside a microcomputer increase. 
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[0037] Next, the example of the claim 4 of this invention is shown. It explains based on drawing 3 . When a difference with 
the maximum in a digital voltage value new to the 5th is larger than Threshold E and smaller than Threshold F from the 2nd 
which this example is a fiinction added to an arithmetic circuit 12, and are memorized by the digital voltage value and register 
circuit of the newest memorized by the register circuit 13, The short-circuit current by the tracking phenomenon occurs, and 
the direction of the variation of the short-circuit current by the tracking phenomenon is equivalent to a small phenomenon 
compared with the variation of the load current at the time of a household-electric-appliances device halt. It means detecting 
the characteristic phenomenon generated at the time of the short circuit by tracking, and the conditions of adding the decision 
value of an arithmetic circuit 12 differ from the example of a claim 1, a claim 2, and a claim 3, and since other portions are 
almost common, e)q)lanation of an intersection is omitted. 

[0038] About the set point of Threshold E and Threshold F, the digital voltage value equivalent to the size of the current of the 
grade which operates by the short-circuit current by the tracking phenomenon, and does not malfunction by operation of the 
power supply ON OFF of a household-electric-apphances device etc. is set up. 

[0039] Next, the example of the claim 5 of this invention is shown. It e5q)lains based on drawing 3 . This example is a 
ftinction added to an arithmetic circuit 12, arid is smaller than the digital voltage value which is other two of the continuous 
digital voltage values of three pieces. [ of the 2nd digital voltage value ] And the size of the 2nd digital voltage value is larger 
than Threshold C, and the difference in the maximum of a digital voltage value new to the 5th is larger than Threshold D from 
the 1 st memorized by the register circuit. And when a difference with the maximum in a digital voltage value new to the 5th is 
larger than Threshold E and smaller than Threshold F from the 2nd memorized by the digital voltage value and register circuit 
of the newest memorized by the register circuit. It means detecting two or more characteristic phenomena generated at the 
time of the short circuit by tracking. Since possibility of being connected with an electric fire is the highest, the conditions of 
substituting the numeric value more than Threshold A for the decision value of an arithmetic circuit 1 2 differ from the 
example of a claim 1 , and since other portions are almost common, e>q)lanation of an intersection is omitted. 
[0040] 

[Effect of the Invention] As mentioned above, according to invention of a claim 1 , the comparatively low accident current at 
the time of a code short circuit can be detected, a cable run can be intercepted now, and an electric fire can be prevented 

beforehand. 

[0041] Moreover, a cable run can be made easy to intercept by according to invention of a claim 2, being able to distinguish 
now the load current's with many noises of an inverter device, and the short-circuit current by the tracking phenomenon, 
detecting the short circuit by the tracking phenomenon with a sufficient precision, and adding an operation circuit parameter. 
[0042] Moreover, a cable run can be made easy according to invention of a claim 3, to be able to distinguish now the 
short-circuit current by change and the tracking phenomenon of the load current of a household-electric-appliances device, to 
detect the short circuit by the tracking phenomenon with a sufficient precision, and to intercept an operation circuit parameter 
by addition. 

[0043] Moreover, a cable run can be made easy to intercept by according to invention of a claim 4, detecting the short circuit 
by the tracking phenomenon with a sufficient precision, and adding an operation circuit parameter, distinguishing the 
short-circuit current by a rapid reduction and the tracking phenomenon of the load current at the time of a halt of a 
household-electric-appliances device. 

[0044] Moreover, according to invention of a claim 5, shortly after ftilfiUing the conditions of the short circuit by the tracking 
phenomenon simultaneously, a cable run can be intercepted, and it becomes possible to prevent an electric fire beforehand. 



[Translation done.] 
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